EP 4 296 142 B1

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 4 296 142 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
26.02.2025 Bulletin 2025/09
Application number: 23180223.2

Date of filing: 20.06.2023

(51) International Patent Classification (IPC):

B62D 5/04 (2006.01)

(52) Cooperative Patent Classification (CPC):

B62D 5/0481

POWER SUPPLY DEVICE
STROMVERSORGUNGSVORRICHTUNG
DISPOSITIF D’ALIMENTATION ELECTRIQUE

(84)

Designated Contracting States:

AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR

Priority: 24.06.2022 JP 2022101931

Date of publication of application:
27.12.2023 Bulletin 2023/52

Proprietors:

JTEKT CORPORATION

Kariya-shi, Aichi-ken, 448-8652 (JP)
TOYOTA JIDOSHA KABUSHIKI KAISHA
Toyota-shi, Aichi-ken, 471 8571 (JP)

Inventors:

KAJISAWA, Yuuta

Kariya-shi, Aichi-ken, 448-8652 (JP)
FUJITA, Yuji

Kariya-shi, Aichi-ken, 448-8652 (JP)
NAGASHIMA, Yugo

Kariya-shi, Aichi-ken, 448-8652 (JP)
HASEGAWA, Kazuma

Kariya-shi, Aichi-ken, 448-8652 (JP)
KOUDAI, Takashi

Kariya-shi, Aichi-ken, 448-8652 (JP)
YAMASHITA, Masaharu

Toyota-shi, Aichi-ken, 471-8571 (JP)

SATOU, Atsushi

Toyota-shi, Aichi-ken, 471-8571 (JP)
YAMASHITA, Yosuke

Toyota-shi, Aichi-ken, 471-8571 (JP)
IIDA, Kazuaki

Toyota-shi, Aichi-ken, 471-8571 (JP)
KATAYAMA, Hiroyuki

Toyota-shi, Aichi-ken, 471-8571 (JP)
TAKAYAMA, Shintaro

Toyota-shi, Aichi-ken, 471-8571 (JP)
HAYASHI, Toyohiro

Kariya-city, Aichi-pref, 448-8661 (JP)
IWANA, Takeshi

Kariya-city, Aichi-pref, 448-8661 (JP)
TANABE, Hayaki

Kariya-city, Aichi-pref, 448-8661 (JP)
NAKAJIMA, Nobuyori

Kariya-city, Aichi-pref, 448-8661 (JP)
TOMIZAWA, Hiroki

Kariya-city, Aichi-pref, 448-8661 (JP)

Representative: Winter, Brandl - Partnerschaft
mbB

Alois-Steinecker-StraRe 22

85354 Freising (DE)

References cited:
EP-A2- 4 008 606

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 296 142 B1 2

Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001]
device.

The present invention relates to a power supply

2. Description of Related Art

[0002] For example, Japanese Unexamined Patent
Application Publication No. 2019-140883 describes a
system in which an auxiliary power source is connected
to an EPS-ECU that is a control device that executes
control of applying an assistive torque to turning wheels.
In this system, the auxiliary power source is controlled by
a power source control ECU. Further, in this system, the
power source control ECU and the EPS-ECU can com-
municate with each other. A power supply device having
the features of the preamble of claim 1 is known from EP 4
008 606 A2.

SUMMARY OF THE INVENTION

[0003] In the case where a result of communication
with the EPS-ECU is added to conditions for the power
source control ECU to turn the auxiliary power source off,
a correct communication result may fail to be obtained,
for example, immediately after start-up of the EPS-ECU.
[0004] In the following, measures that can solve this
problem and their effects and advantages will be de-
scribed. The problem is solved by the subject-matter of
claim 1. Advantageous developments are laid out in the
dependent claims. A power supply device according to
an aspect of the present invention includes a driving
control device and an auxiliary control device that are
installed in a vehicle. The driving control device includes
a steering control device and a turning control device.
The vehicle includes a main power source, an auxiliary
power source, and a supply path. The auxiliary power
source is a power source that stores electricity supplied
from the main power source. The supply path is a path
that supplies electricity from the main power source to
electronic equipmentinside the vehicle and configured to
be opened and closed according to a state of a start
switch of the vehicle. The driving control device is a
device that controls a state of equipment installed in
the vehicle while using either the main power source or
the auxiliary power source as a power source. The aux-
iliary control device is a device that controls a state of the
auxiliary power source. The driving control device is
configured to execute a storage process, a permission
signal transmission process, and an initial value process.
The storage process is a process of storing, in a storage
device, a state of the start switch determined based on a
signal from the outside of the driving control device. The
permission signal transmission process is a process of
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transmitting a permission signal when the state of the
start switch stored in the storage device is an off state.
The initial value process is a process of, at start-up of the
driving control device, setting an initial value of the state
of the start switch stored in the storage device to a value
indicating an on state. The auxiliary control device is
configured to execute a permission signal reception pro-
cess and a stop process. The permission signal reception
process is a process of receiving the permission signal.
The stop process is a process of putting control of supply
of electricity from the auxiliary power source to the driving
control device into an off state when the permission signal
is received.

[0005] At start-up of the driving control device, the
value stored in the storage device is normally initialized.
When a value indicating an off state is thereby set as the
state of the start switch, a permission signal may be
transmitted from the driving control device to the auxiliary
control device. In this case, the control of supply of
electricity from the auxiliary power source to the driving
control device may be put into an off state. If the main
power source is cut off under these circumstances, elec-
tricity of the auxiliary power source may fail to be supplied
to the driving control device when it should be supplied.
[0006] In the above-described configuration, there-
fore, at start-up of the driving control device, the initial
value of the state of the start switch stored in the storage
device is set to a value indicating an on state by the initial
value process. This helps prevent a permission signal
from being accidentally transmitted from the driving con-
trol device to the auxiliary control device. This in turn
helps prevent the situation where electricity of the aux-
iliary power source fails to be supplied to the driving
control device when it should be supplied.

[0007] In the power supply device according to the
above-described aspect, the power supply device may
be configured to start the storage process when commu-
nication between the driving control device and the out-
side becomes possible. In this configuration, the storage
process is started when communication between the
driving control device and the outside becomes possible.
Thus, the state of the start switch stored in the storage
device can be updated.

[0008] In the power supply device according to the
above-described aspect, the auxiliary control device
may be configured to execute a voltage transmission
process, the driving control device may be configured
to execute a voltage reception process and an off deter-
mination process, the voltage transmission process may
be a process of transmitting a detected value of a voltage
of the main power source, the voltage reception process
may be a process of receiving the detected value, the off
determination process may be a process of determining
thatthe start switch isin an off state based on the detected
value being equal to or smaller than a threshold value,
and the storage process may be a process of storing a
determination result of the off determination process. In
this configuration, the driving control device can deter-
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mine whether the start switch is in the off state according
to the detected value of the voltage of the main power
source.

[0009] In the power supply device according to the
above-described aspect, the driving control device
may be configured to execute a voltage detection pro-
cess, the voltage detection process may be a process in
which the driving control device detects a power source
voltage of the driving control device, and the off determi-
nation process may be a process of determining that the
start switch is in an off state based on a logical sum of the
following conditions being true: that the power source
voltage detected by the voltage detection process is
equal to or lower than a predetermined value; and that
the detected value is equal to or smaller than the thresh-
old value. In this configuration, the state of the start switch
can be determined with the power source voltage de-
tected by the driving control device taken into account.
[0010] In the power supply device according to the
above-described aspect, the power source voltage
may be a voltage of the main power source or a voltage
of the auxiliary power source, whichever is higher.
[0011] In this configuration, the driving control device
detects a higher one of the voltages. Thus, even when the
main power source is experiencing an abnormality, the
abnormality of the main power source may fail to be
detected by the detected voltage. Therefore, it is parti-
cularly advantageous to use the detected value of the
voltage of the main power source transmitted from the
auxiliary control device in the off determination process.
[0012] In the power supply device according to the
above-described aspect, the off determination process
may be a process of determining that the start switch is off
based on a further condition that a command signal for
putting the start switch into an off state is received, and
the command signal may be not transmitted to a com-
munication line leading to the auxiliary control device.
[0013] In this configuration, it is determined that the
start switch is in the off state with the command signal
taken into account, which can increase the reliability of
the start switch being in the off state compared with when
the command signal is not taken into account. Since the
auxiliary control device cannot receive the command
signal in this configuration, itis particularly advantageous
that the driving control device executes the off determi-
nation process.

[0014] In the power supply device according to the
above-described aspect, the vehicle may include a reac-
tion force actuator that applies a reaction force to a
steering wheel, and a turning actuator that turns turning
wheels, the driving control device includes the steering
control device and the turning control device, the steering
control device may be a device that controls a state of the
steering wheel by operating a driving circuit of the reac-
tion force actuator, the turning control device may be a
device that controls a state of the turning wheels by
operating a driving circuit of the turning actuator, the off
determination process may include a steering-side de-
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termination process and a turning-side determination
process, the steering-side determination process being
a process, executed by the steering control device, of
determining whether the detected value is equal to or
smaller than the threshold value, the turning-side deter-
mination process being a process, executed by the turn-
ing control device, of determining whether a logical sum
of the following conditions is true: that the power source
voltage detected by the voltage detection process is
equal to or lower than the predetermined value; and that
the detected value is determined to be equal to or smaller
than the threshold value by the steering-side determina-
tion process, the steering control device may be config-
ured to execute, in addition to the permission signal
transmission process, a steering-side determination re-
sult transmission process and a turning-side determina-
tion result reception process, the turning control device
may be configured to execute, in addition to the storage
process, the initial value process, and the voltage detec-
tion process, a steering-side determination result recep-
tion process and a turning-side determination result
transmission process, the steering-side determination
result transmission process may be a process of trans-
mitting a determination result of the steering-side deter-
mination process, the steering-side determination result
reception process may be a process of receiving the
determination result of the steering-side determination
process, the storage process may be a process of storing
a determination result of the turning-side determination
process, the turning-side determination result transmis-
sion process may be a process of transmitting a deter-
mination result of the state of the start switch stored in the
storage device, and the turning-side determination result
reception process may be a process of receiving the
determination result of the state of the start switch stored
in the storage device.

[0015] Inthis configuration, in the case where the initial
value process is not executed, a delay in either execution
of the voltage transmission process by the auxiliary con-
trol device or execution of the steering-side determina-
tion result transmission process by the steering control
device may lead to the following situation. Information
that the state of the start switch stored in the storage
device is the off state is transmitted to the steering control
device by the turning-side determination result transmis-
sion process. As a result, a permission signal is trans-
mitted from the steering control device to the auxiliary
control device.

[0016] Asacountermeasure, executingthe initial value
process helps prevent the occurrence of this series of
events.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Features, advantages, and technical and indus-
trial significance of exemplary embodiments of the in-
vention will be described below with reference to the
accompanying drawings, in which like signs denote like
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elements, and wherein:

FIG. 1 is a block diagram showing the configuration
of a steering control system of a vehicle according to
one embodiment;

FIG. 2is a block diagram showing the configurations
of control devices according to the embodiment;
FIG. 3 is a flowchart showing the procedure of pro-
cessing executed by control devices according to the
embodiment;

FIG. 4 is a flowchart showing the procedure of pro-
cessing executed by a control device according to
the embodiment;

FIG. 5 is a flowchart showing the procedures of
processing executed by control devices according
to the embodiment; and

FIG. 6 is a flowchart showing the procedure of pro-
cessing executed by a control device according to
the embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0018] An embodiment will be described below with
reference to the drawings.

Prerequisite Configuration

[0019] FIG. 1 shows the configuration of a steering
control system of a vehicle according to the embodiment.
This embodiment assumes, as a steering system, a so-
called steer-by-wire system in which a power transmis-
sion path between a steering wheel and turning wheels is
cut off.

[0020] A battery 10 is a supply source of electricity to
electronic equipment of the vehicle. The battery 10 can
supply electricity through a main power source line Lb as
well as can supply electricity through a start switch 12 and
a start line Lig. The start switch 12 is a switch that allows
the vehicle to travel. The start switch 12 is switched from
one to the other of an on state and an off state by
operation of a user of the vehicle. When the vehicle
includes an internal combustion engine, the start switch
12 may be anignition switch. When the vehicle includes a
motor-generator, the start switch 12 may be a switch that
operates in conjunction with turning on and off of a system
main relay between an inverter connected to the motor-
generator and a high-voltage battery.

[0021] A steering main control device 100 is a device
that controls the state of the steering wheel by operating a
reaction force actuator. The reaction force actuator is an
actuator that applies a reaction force that is a force
resisting operation of the steering wheel. The reaction
force actuator includes a reaction force motor, and a
reaction force is generated by a torque of the reaction
force motor.

[0022] The steering main control device 100 includes
an inverter 110 and a steering main microcomputer 120.
The inverter 110 applies an alternating-current voltage to
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terminals of a motor included in the reaction force actua-
tor. The steering main microcomputer 120 operates the
inverter 110 so as to control the steering wheel as a
control target.

[0023] A steering sub control device 200 is a device
that controls the state of the steering wheel by operating
the reaction force actuator. The reaction force actuatoris
an actuator that applies a reaction force that is a force
resisting operation of the steering wheel. The steering
sub control device 200 includes an inverter 210 and a
steering sub microcomputer 220. The inverter 210 ap-
plies an alternating-current voltage to terminals of a
motor included in the reaction force actuator. A config-
uration may be adopted in which the inverter 110 and the
inverter 210 apply an alternating-current voltage to dif-
ferent stator coils of the reaction force motor that share a
rotor. The steering sub microcomputer 220 operates the
inverter 210 so as to control the steering wheel as a
control target. A voltage in the start line Lig is applied
to the steering sub microcomputer 220 through a diode
18. The diode 18 has an anode side on the side of the
battery 10 and a cathode side on the side of the steering
sub microcomputer 220. A terminal voltage of the battery
10 is applied to the steering sub microcomputer 220
through a diode 16, without the start switch 12 being
interposed. The diode 16 has an anode side on the side
of the battery 10 and a cathode side on the side of the
steering sub microcomputer 220.

[0024] A turning main control device 300 is a device
that controls the state of turning wheels by operating a
turning actuator. The turning actuator is an actuator that
turns the turning wheels. The turning actuator includes a
turning motor and turns the turning wheels by a torque of
the turning motor.

[0025] The turning main control device 300 includes an
inverter 310 and a turning main microcomputer 320. The
inverter 310 applies an alternating-current voltage to
terminals of a motor included in the turning actuator.
The turning main microcomputer 320 operates the in-
verter 310 so as to control the turning wheels as a control
target.

[0026] A turning sub control device 400 is a device that
controls the state of the turning wheels by operating the
turning actuator. The turning sub control device 400
includes an inverter 410 and a turning sub microcompu-
ter 420. The inverter 410 applies an alternating-current
voltage to terminals of a motor included in the turning
actuator. A configuration may be adopted in which the
inverter 310 and the inverter 410 apply an alternating-
currentvoltage to different stator coils of the turning motor
that share a rotor. The turning sub microcomputer 420
operates the inverter 410 so as to control the turning
wheels as a control target. A voltage in the start line Lig is
applied to the turning sub microcomputer 420 through a
diode 22. The diode 22 has an anode side on the side of
the battery 10 and a cathode side on the side of the
turning sub microcomputer 420. A terminal voltage of
the battery 10is applied to the turning sub microcomputer
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420 through a diode 20, without the start switch 12 being
interposed. The diode 20 has an anode side on the side of
the battery 10 and a cathode side on the side of the
turning sub microcomputer 420.

[0027] An auxiliary control device 500 is a device that
controls the state of an auxiliary power source 530 as a
control target. The auxiliary power source 530 is an
electricity storage device that stores electric charge from
the battery 10. The auxiliary power source 530 may be,
for example, a capacitor. The auxiliary control device 500
may use the main power source as a power source.
[0028] The auxiliary control device 500 includes a
switching element 510 that opens and closes a path
between the main power source line Lb and the inverters
110, 310. The auxiliary control device 500 includes a
switching element 512 that opens and closes a path
between the main power source line Lb and the auxiliary
power source 530 through the switching element 510.
The auxiliary control device 500 includes a diode 516 that
connects the auxiliary power source 530 on one side and
the steering main microcomputer 120 and the turning
main microcomputer 320 on the other side to each other.
The diode 516 is a rectifier element that has an anode on
the side of a positive electrode terminal of the auxiliary
power source 530 and a cathode on the side of the
steering main microcomputer 120 and the turning main
microcomputer 320. The auxiliary control device 500
includes a diode 518 that connects the start line Lig on
one side and the steering main microcomputer 120 and
the turning main microcomputer 320 on the other side to
each other. The diode 518 is a rectifier element that has
an anode on the side of the battery 10 and a cathode on
the side of the steering main microcomputer 120 and the
turning main microcomputer 320. Specifically, the steer-
ing main microcomputer 120 is connected to the cathode
sides of the diodes 516, 518 through a diode 517. The
diode 517 is arectifier element that has an anode side on
the cathode sides of the diodes 516, 518 and a cathode
side on the side of the steering main microcomputer 120.
The turning main microcomputer 320 is connected to the
cathode sides of the diodes 516, 518 through a diode
519. The diode 519 is a rectifier element that has an
anode side on the cathode sides of the diodes 516, 518
and a cathode side on the side of the turning main
microcomputer 320. The auxiliary control device 500
includes a switching element 514 that opens and closes
a path between the anode side of the diode 516 and the
auxiliary power source 530.

[0029] The auxiliary control device 500 includes an
auxiliary microcomputer 520. The auxiliary microcompu-
ter 520 detects a voltage and a current of the auxiliary
power source 530 and monitors the state of the auxiliary
power source 530. The auxiliary microcomputer 520
controls supply of electricity from the battery 10 to the
inverters 110, 310 by opening and closing the switching
element 510. The auxiliary microcomputer 520 controls
exchange of electricity between the auxiliary power
source 530 and the battery 10 and exchange of electricity
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between the inverters 110, 310 and the auxiliary power
source 530 by opening and closing the switching element
512. The auxiliary microcomputer 520 controls supply of
electricity from the auxiliary power source 530 to the
steering main microcomputer 120 and the turning main
microcomputer 320 by opening and closing the switching
element 514. The auxiliary microcomputer 520 maintains
the switching element 514 in a closed state during a
period when the auxiliary microcomputer 520 is running.
[0030] The steering main microcomputer 120 and the
steering sub microcomputer 220 can communicate with
each other through a local line 30. The turning main
microcomputer 320 and the turning sub microcomputer
420 can communicate with each other through a local line
32. The steering main microcomputer 120 and the turning
main microcomputer 320 can communicate with each
other through an inter-main communication line 40. The
steering main microcomputer 120 and the steering sub
microcomputer 220 are connected to a gateway 70
through a bus line 50. The turning main microcomputer
320 and the turning sub microcomputer 420 are con-
nected to the gateway 70 through a bus line 60. The
auxiliary microcomputer 520 and the steering main mi-
crocomputer 120 can communicate with each other
through a local line 80.

[0031] FIG. 2 shows the configurations of the steering
main microcomputer 120, the steering sub microcompu-
ter 220, the turning main microcomputer 320, the turning
sub microcomputer 420, and the auxiliary microcomputer
520.InFIG. 2,variableiis"1to5" (i=11t05). Thatis, when
the variable i is "1," "i20" indicates "120."

[0032] As shown in the drawing, the aforementioned
five microcomputers include PUs 122, 222, 322, 422,
522, respectively. The aforementioned five microcompu-
tersinclude ROMs 124, 224, 324, 424, 524, respectively.
The aforementioned five microcomputers include RAMs
126, 226, 326, 426, 526, respectively. The PUs 122, 222,
322,422, 522 are software processing devices including
at least one processing unit, such as a CPU, GPU, or
TPU. The ROMs 124, 224, 324,424, 524 store programs
that the PUs 122, 222, 322, 422, 522 execute.

Control of Sub Systems

[0033] FIG. 3 shows the procedure of processing exe-
cuted by the PU 222 of the steering sub microcomputer
220 and the PU 422 of the turning sub microcomputer
420. The processing shown in FIG. 3 is processing thatis
realized as the PU 222 executes a program stored in the
ROM 224 repeatedly, for example, on a predetermined
cycle. Further, the processing shown in FIG. 3 is proces-
sing that is realized as the PU 422 executes a program
stored in the ROM 424 repeatedly, for example, on a
predetermined cycle. In the following, the step number of
each process will be represented by a number given an
"S" at the beginning. For the convenience of description,
the processing executed by the PU 222 will be described
as an example below. The processing executed by the
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PU 422 is one for which a voltage Vssis read as a voltage
Vst in the following description.

[0034] In the series of processes shown in FIG. 3, the
PU 222 first detects the voltage Vss (S10). The voltage
Vss is a voltage in the start line Lig connected to the
steering sub control device 200. That is, the voltage Vss
is a voltage on the anode side of the diode 18. On the
other hand, the voltage Vstis a voltage in the start line Lig
connected to the turning sub control device 400. That is,
the voltage Vstis a voltage on the anode side of the diode
22. Next, the PU 222 determines whether the logical
product of the following Condition (SS1) and Condition
(SS2) is true (S12).

[0035] Condition (SS1): a condition that a command
signal for turning the start switch off has been received. In
FIG. 3, this is indicated as "IGOFF COMMAND HAS
BEEN RECEIVED." This command signal is input into
the steering sub microcomputer 220 through the bus line
50. The command signal may be a signal that is gener-
ated by, for example, another control device that is not
shown in FIG. 1.

[0036] Condition (SS2): a condition that the voltage
Vss is equal to or lower than a threshold value Vth. Here,
the threshold value Vth may be set to be smaller than a
maximum value of a voltage that the start line Lig can
assume when the start switch 12 is in an open state.
[0037] When the PU 222 determines that the above-
described logical product is true (S12: YES), the PU 222
makes an |G off determination thatis a determination that
the start switch is off (S14). Then, the PU 222 transmits a
sub-side off determination that is a determination result
that the start switch is off to the steering main microcom-
puter 120 through the local line 30 (S16). Then, the PU
222 determines whether it is confirmed that the start
switch is in the off state (IG off) (S18). Here, the PU
222 determines that |G off is confirmed on the condition,
for example, that information that the steering main mi-
crocomputer 120 has determined that the start switch is
off is transmitted from the steering main microcomputer
120 through the local line 30. When the PU 222 deter-
mines that the I1G off is confirmed (S18: YES), the PU 222
executes a process of stopping the steering sub micro-
computer 220 (S20).

[0038] In the case where the PU 222 executes the
process of S20 and the case where the PU 222 deter-
mines in the negative in the processes of S12 and S18,
the PU 222 temporarily ends the series of processes
shown in FIG. 3.

Control of Steering Main Microcomputer

[0039] FIG. 4 shows the procedure of processing exe-
cuted by the PU 122 of the steering main microcomputer
120. The processing shown in FIG. 4 is processing that is
realized as the PU 122 executes a program stored in the
ROM 124 repeatedly, for example, on a predetermined
cycle.

[0040] In the series of processes shown in FIG. 4, the
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PU 122 first detects a voltage Vms on the cathode sides
of the diodes 516, 518 (S30). The voltage Vms is a
voltage on the anode side of the diode 517. Next, the
PU 122 determines whether the logical product of the
following Condition (MS1) and Condition (MS2) is true
(S32).

[0041] Condition (MS1): a condition that a command
signal for turning the start switch off has been received. In
FIG. 4, this is indicated as "IGOFF COMMAND HAS
BEEN RECEIVED." This command signal is input into
the steering main microcomputer 120 through the bus
line 50. The command signal may be a signal that is
generated by, for example, another control device that is
not shown in FIG. 1.

[0042] Condition (MS2): a condition that the voltage
Vms is equal to or lower than athreshold value Vth. When
the PU 122 determines that the above-described logical
product is true (S32: YES), the PU 122 makes an |G off
determination that is a determination that the start switch
is off (S34). Then, the PU 122 determines whether the
determination that the start switch is in the off state (IG off
determination) is confirmed (S36). The PU 122 confirms
the determination that the start switch is in the off state on
the condition, for example, thatitis determined thata sub-
side off determination has been transmitted. Then, the
PU 122 executes a process of stopping the steering main
microcomputer 120 (S38).

[0043] Inthe case where the PU 222 executes the stop
process of S38 and the case where the PU 222 deter-
mines in the negative in the processes of S32 and S36,
the PU 222 temporarily ends the series of processes
shown in FIG. 4.

Processing in Auxiliary Microcomputer 520, Steering
Main Microcomputer 120, and Turning Main Microcom-
puter 320

[0044] FIG. 5 shows the procedures of processing
executed by the auxiliary microcomputer 520, the steer-
ing main microcomputer 120, and the turning main micro-
computer 320. One of the three series of processes
shown in FIG. 5 is realized as the PU 522 executes a
program stored in the ROM 524 repeatedly, for example,
on a predetermined cycle. Another one of the three series
of processes shown in FIG. 5 is realized as the PU 122
executes a program stored in the ROM 124 repeatedly,
for example, on a predetermined cycle. The remaining
one of the three series of processes shown in FIG. 5 is
realized as the PU 322 executes a program stored in the
ROM 324 repeatedly, for example, on a predetermined
cycle. In the following, the series of processes shown in
FIG. 5 will be described in chronological order in which
these processes can actually occur.

[0045] In the series of processes shown in FIG. 5, the
PU 522 first detects a voltage Vpgs in the start line Lig
connected to the auxiliary control device 500 (S50). The
voltage Vpgs is a voltage on the anode side of the diode
518. Next, the PU 522 transmits the voltage Vpgs to the
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steering main microcomputer 120 through the local line
80 (S52).

[0046] Meanwhile, the PU 122 of the steering main
microcomputer 120 receives the voltage Vpgs (S60).
Then, the PU 122 determines whether the voltage Vpgs
is equal to or lower than the threshold value Vth (S62).
This process s a process of determining whether the start
switch 12 is in the off state. When the PU 122 determines
that the voltage Vpgs is equal to or lower than the thresh-
old value Vth (S62: YES), the PU 122 substitutes "1" to a
determination flag Fpgs (S64). On the other hand, when
the PU 122 determines that the voltage Vpgs is higher
than the threshold value Vth (S62: NO), the PU 122
substitutes "0" to the determination flag Fpgs (S66). In
the case where the PU 122 completes the process of S64
or S66, the PU 122 transmits the value of the determina-
tion flag Fpgs to the turning main microcomputer 320
through the inter-main communication line 40 (S68).
[0047] Meanwhile, the PU 322 of the turning main
microcomputer 320 determines whether the value of
the determination flag Fpgs has been received (S80).
When the PU 322 determines that the value has been
received (S80: YES), the PU 322 detects a voltage Vmt
on the cathode sides of the diodes 516, 518 (S82). The
voltage Vmt is a voltage on the anode side of the diode
519. Next, the PU 422 determines whether the logical
product of the following Condition (MT1), and a condition
that the logical sum of the following Condition (MT2) and
Condition (MT3) is true, is true (S84).

[0048] Condition (MT1): a condition that a command
signal for turning the start switch off has been received. In
FIG. 5, this is indicated as "IGOFF COMMAND HAS
BEEN RECEIVED." This command signal is input into
the turning main microcomputer 320 through the bus line
60. The command signal may be a signal that is gener-
ated by, for example, another control device that is not
shown in FIG. 1.

[0049] Condition (MT2): a condition that the voltage
Vmt is equal to or lower than the threshold value Vth.
Condition (MT3): a condition that the determination flag
Fpgsis "1." When the PU 322 determines that the logical
product is true (S84: YES), the PU 322 determines that
the start switch is off (IG off determination) and stores that
information in the RAM 326 (S86). On the other hand,
when the PU 322 determines in the negative in the
process of S84, the PU 322 determines that the start
switch is in the on state and stores that information in the
RAM 326 (S88).

[0050] In the case where the PU 322 completes the
process of S86 or S88 and the case where the PU 322
determines in the negative in the process of S80, the PU
322 determines whether the determination result of the
start switch being off is stored in the RAM 326 (S90).
When the PU 322 determines that the off determination
result is stored (S90: YES), the PU 322 transmits infor-
mation that an IG off determination (turning-side off de-
termination) has been made on the side of the turning
main microcomputer 320 through the inter-main commu-
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nication line 40 (S92).

[0051] Meanwhile, the PU 122 of the steering main
microcomputer 120 determines whether the determina-
tion result that the start switch is off transmitted from the
turning main microcomputer 320 has been received
(S70). When the PU 122 determines that the determina-
tion result has been received (S70: YES), the PU 122
transmits a permission signal that permits the auxiliary
microcomputer 520 to be turned off through the local line
80 (S72). In the case where the PU 122 completes the
process of S72 and the case where the PU 122 deter-
mines in the negative in the process of S70, the PU 122
temporarily ends the series of processes shownin FIG. 5.
[0052] Meanwhile, the PU 522 of the auxiliary micro-
computer 520 determines whether the logical product of
the following Condition (AS1) and Condition (AS2) is true
(S54). Condition (AS1): a condition that the permission
signal has been received.

[0053] Condition (AS2): a condition that the voltage
Vpgs is equal to or lower than the threshold value Vth.
When the PU 522 determines that the above-described
logical productis true (S54: YES), the PU 522 executes a
process of stopping the auxiliary microcomputer 520
(S56). The process of stopping the auxiliary microcom-
puter 520 includes a process in which the auxiliary micro-
computer 520 opens the switching element 514. In the
case where the PU 522 completes the process of S56
and the case where the PU 522 determines in the nega-
tive in the process of S54, the PU 522 temporarily ends
the series of processes shown in FIG. 5.

[0054] Onthe otherhand,inthe case where the PU 322
of the turning main microcomputer 320 completes the
process of S92, the PU 322 determines whether the off
state of the start switch is confirmed (S94). Here, the PU
322 confirms the determination that the start switch is off
when a condition is met such as that the determination
result that the start switch is in the off state has been
received from the turning sub microcomputer 420 by the
process of S16in FIG. 3. When the determination that the
start switch is off is confirmed (S94: YES), the PU 322
puts the turning main microcomputer 320 into an off state
(S96).

[0055] In the case where the PU 322 completes the
process of S96 and the case where the PU 322 deter-
mines in the negative in the process of S90 or S94, the PU
322 temporarily ends the series of processes shown in
FIG. 5.

Setting of Initial Value

[0056] FIG. 6 shows the procedure of processing re-
lating to setting of aninitial value in a part of a storage area
of the RAM 326 where a determination result of the state
of the start switch is stored. The processing shownin FIG.
6 is realized as the PU 322 executes a program stored in
the ROM 324 repeatedly, for example, on a predeter-
mined cycle.

[0057] In the series of processes shown in FIG. 6, the
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PU 322 first determines whether the turning main micro-
computer 320 is starting (S100). When the PU 322 de-
termines that the turning main microcomputer 320 is
starting (S100: YES), the PU 322 sets the value in the
part of the storage area of the RAM 326 where the
determination result of the state of the start switch is
stored to a determination result that the start switch is
on (S102). In the case where the PU 322 completes the
process of S102 and the case where the PU 322 deter-
mines in the negative in the process of S100, the PU 322
temporarily ends the series of processes shownin FIG. 6.
[0058] Here, effects and advantages of the embodi-
ment will be described. When the PU 522 of the auxiliary
microcomputer 520 detects the voltage Vpgs, the PU 522
transmits the voltage Vpgs to the steering main micro-
computer 120 through the local line 80. The PU 122 of the
steering main microcomputer 120 substitutes a compar-
ison result of the voltage Vpgs and the threshold value
Vth to the value of the determination flag Fpgs. Then, the
PU 122 transmits the value of the determination flag Fpgs
to the turning main microcomputer 320 through the inter-
main communication line 40. The PU 322 of the turning
main microcomputer 320 determines that the start switch
is in the off state when the logical sum of the condition that
the value of the determination flag Fpgs is "1" and the
condition that the voltage Vmtis equal to or lower than the
threshold value Vth is true and moreover the IG off
command has been received. Then, the PU 322 stores
the determination result in the RAM 326. When the
determination result stored in the RAM 326 is a determi-
nation result that the start switch is in the off state, the PU
322 transmits that information to the steering main micro-
computer 120 through the inter-main communication line
40. When the steering main microcomputer 120 receives
the determination result that the start switch is in the off
state from the turning main microcomputer 320, the
steering main microcomputer 120 transmits a permission
signal to the auxiliary microcomputer 520. The PU 522 of
the auxiliary microcomputer 520 puts the auxiliary micro-
computer 520 into the off state on the condition that the
permission signal is received.

[0059] In this way, by using the voltage Vpgs detected
in the auxiliary control device 500, the PU 122 of the
steering main microcomputer 120 can determine the
state of the start switch based on the voltage Vpgs in
the startline Lig. Thatis, the voltage on the cathode sides
of the diodes 516, 518 is applied to the steering main
microcomputer 120 and the turning main microcomputer
320. Therefore, in the case where the start switch 12 is in
the off state, when the voltage in the start line Lig de-
creases, a terminal voltage of the auxiliary power source
530 is applied to the steering main microcomputer 120
and the turning main microcomputer 320. Thus, the
steering main microcomputer 120 and the turning main
microcomputer 320 cannot directly detect the voltage in
the start line Lig.

[0060] At start-up when the start switch 12 switches
from the open state to the closed state, the steering main
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microcomputer 120, the turning main microcomputer
320, and the auxiliary microcomputer 520 can vary from
one another in start-up timing. For this reason, it some-
times takes time until communication between the steer-
ing main microcomputer 120 and the auxiliary microcom-
puter 520 is established and communication between the
steering main microcomputer 120 and the turning main
microcomputer 320 is established. On the other hand,
microcomputers generally initialize stored data at start-
up. When the value indicating the state of the start switch
stored in the RAM 326 is set to a value indicating an off
state as a result of initialization, due to a delay in estab-
lishing communication etc., a determination result of an
off state is transmitted from the PU 322 to the steering
main microcomputer 120. As a result, a permission signal
is transmitted from the PU 122 to the auxiliary micro-
computer 520, so that the PU 522 stops the auxiliary
microcomputer 520. That is, there is a concern that the
auxiliary microcomputer 520 may stop accidentally at
normal start-up when the start switch 12 is switched from
the open state to the closed state. In this case, when
supply of electricity from the battery 10 is interrupted
thereafter due to breakage of the start line Lig etc.,
electricity of the auxiliary power source 530 that should
be originally used becomes unavailable. This state may
continue until the start switch 12 is closed again after itis
temporarily opened.

[0061] As a countermeasure, in this embodiment, at
start-up of the turning main microcomputer 320, the PU
322 switches the determination result of the state of the
start switch to a determination result that the start switch
isin the on state in the process of initializing the RAM 326.
This helps prevent a permission signal from being acci-
dentally transmitted to the auxiliary microcomputer 520
due to the aforementioned delay in communication etc.
[0062] The embodimenthaving been described above
can further produce the following effects and advan-
tages. (1) A communication line in which the gateway
70isinterposed is not provided in the communication line
between the auxiliary control device 500 and the outside.
Thus, the number of components of the steering control
system can be reduced, and the cost can be reduced. In
this case, however, the auxiliary microcomputer 520
cannot receive an off command for the start switch from
the outside. In the case where the PU 522 of the auxiliary
microcomputer 520 itself determines the state of the start
switch from the voltage Vpgs alone, the reliability of the
determination result is lower compared with when recep-
tion ofthe off command is taken into account. Therefore, it
is particularly advantageous to generate a permission
signal by determining the state of the start switch outside
the auxiliary control device 500.

Correspondence Relationships
[0063] The correspondence relationships between

items in the above-described embodiment and items
described in the section "SUMMARY OF THE INVEN-
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TION" are as follows. In the following, the correspon-
dence relationships are shown according to the numbers
of the solutions described in the section "SUMMARY OF
THE INVENTION." [1] The driving control device corre-
sponds to the steering main control device 100 and the
turning main control device 300. The auxiliary control
device corresponds to the auxiliary control device 500.
The main power source corresponds to the battery 10.
The auxiliary power source corresponds to the auxiliary
power source 530. The supply path corresponds to the
start line Lig. The storage process corresponds to the
processes of S86 and S88. The permission signal trans-
mission process corresponds to the process of S72. The
initial value process corresponds to the process of S102.
The storage device corresponds to the RAM 326. The
permission signal reception process corresponds to the
process of S54. The stop process corresponds to the
process of S56. [2] This solution corresponds to being
able to execute the process of S86 or S88 after the value
of the determination flag Fpgs is received in the process
of S80. [3] The voltage transmission process corre-
sponds to the process of S52. The voltage reception
process corresponds to the process of S60. The off
determination process corresponds to the processes of
S62 to S66 and S84. [4] The voltage detection process
corresponds to the process of S82. [5] This solution
corresponds to the output voltages of the diodes 516,
518 being applied to the steering main microcomputer
120 and the turning main microcomputer 320. [6] This
solution corresponds to the auxiliary control device 500
being connected to only the steering main control device
100 through the local line 80 in FIG. 1. [7] The driving
circuit of the reaction force actuator corresponds to the
inverter 110. The driving circuit of the turning actuator
corresponds to the inverter 310. The steering-side de-
termination process corresponds to the processes of S62
to S66. The turning-side determination process corre-
sponds to the process of S84. The steering-side deter-
mination result transmission process corresponds to the
process of S68. The steering-side determination result
reception process corresponds to the process of S80.
The turning-side determination result transmission pro-
cess corresponds to the process of S92. The turning-side
determination result reception process corresponds to
the process of S70.

Other Embodiments

[0064] The embodiment can be implemented with the
following changes made thereto. The embodiment and
the following modified examples can be implemented in
combination to such an extent that no technical incon-
sistency arises.

Turning-Side Determination Process

[0065]
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- Theturning-side determination process is not limited
to the process of S84. For example, Condition (MT1)
may be omitted. In other words, this process may be
a process of determining whether the logical sum of
Condition (MT2) and Condition (MT3) is true.
Further, for example, this process may be a process
of determining whether the logical product of Con-
dition (MT1) and Condition (MT3) is true.

Steering-Side Determination Process
[0066]

- The steering-side determination process is not lim-
ited to the processes of S62 to S66. For example, this
process may be a process of moving to S64 when the
logical sum of the condition that the voltage Vpgs is
equal to or lower than the threshold value Vth and the
condition that the voltage Vms is equal to or lower
than the threshold value Vth is true.

Process of Stopping Auxiliary Control Device
[0067]

- The condition for executing the stop process is not
limited to the condition that the logical product of
Condition (AS1) and Condition (AS2) is true. For
example, only Condition (AS1) may be used.

Communication Path
[0068]

- For example, the inter-main communication line 40
between the steering main control device 100 and
the turning main control device 300 may be a path in
which the gateway 70 is interposed.

- ltis not essential that the configuration is such that
the target with which the auxiliary control device 500
communicates directly is only the steering main con-
trol device 100.

Control Devices That Operate Reaction Force Actuator
[0069]

- The control devices that operate the reaction force
actuator are not limited to the steering main control
device 100 and the steering sub control device 200.
For example, only the steering main control device
100 may control the reaction force actuator. Further,
for example, cases where a plurality of control de-
vices that operates the reaction force actuator is
provided to create redundancy are not limited to a
case where two control devices are provided. For
example, three or more control devices that operate
the reaction force actuator may be provided.
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Control Devices That Operate Turning Actuator

[0070]

The control devices that operate the turning actuator
are not limited to the turning main control device 300
and the turning sub control device 400. For example,
only the turning main control device 300 may control
the turning actuator. Further, for example, cases
where a plurality of control devices that operates
the turning actuator is provided to create redundancy
are not limited to a case where two control devices
are provided. For example, three or more control
devices that operate the turning actuator may be
provided.

Driving Control Devices

[0071]

It is not essential that the driving control devices
include the steering main control device 100 and
the turning main control device 300. For example,
these control devices may be provided as one con-
trol device. In this case, a PU, a ROM, and a storage
device can be shared. Further, for example, as de-
scribed later in the section "Equipment Installed in
Vehicle", in the case of a configuration in which the
steering wheel is mechanically coupled to the turning
wheels, the driving control device may be a device
that operates an electric motor for assisting turning of
the turning wheels.

The driving control device is not limited to the one
that includes a PU and a ROM and executes soft-
ware processing. For example, the driving control
device may include a dedicated hardware circuit
(e.g., an ASIC) that performs hardware processing
of atleast some of the processes that are processed
by software in the above-described embodiment.
Specifically, the driving control device may be one
of the following configurations (a) to (c). (a) A con-
figuration including a processing device that exe-
cutes all of the above-described processes in accor-
dance with a program, and a program storage de-
vice, such as a ROM, that stores the program. (b) A
configuration including a processing device that exe-
cutes some of the above-described processes in
accordance with a program, a program storage de-
vice, and a dedicated hardware circuit that executes
the other processes. (c) A configuration including a
dedicated hardware circuit that executes all of the
above-described processes. Here, a plurality of soft-
ware processing circuits including processing de-
vices and program storage devices or a plurality of
dedicated hardware circuits may be provided. Thus,
the above-described processes may be executed by
a processing circuit that includes at least either one
or more software processing circuits or one or more
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dedicated hardware circuits.

Auxiliary Control Device

[0072]

The auxiliary control device 500 is not limited to the
one that includes the PU 522 and the ROM 524 and
executes software processing. For example, the
auxiliary control device may include a dedicated
hardware circuit (e.g., an ASIC) that performs hard-
ware processing of at least some of the processes
that are processed by software in the above-de-
scribed embodiment. Specifically, the auxiliary con-
trol device may have one of the following configura-
tions (a) to (c). (a) A configuration including a pro-
cessing device that executes all of the above-de-
scribed processes in accordance with a program,
and a program storage device, such as a ROM, that
stores the program. (b) A configuration including a
processing device that executes some of the above-
described processes in accordance with a program,
aprogram storage device, and a dedicated hardware
circuit that executes the other processes. (c) A con-
figuration including a dedicated hardware circuit that
executes all of the above-described processes.
Here, a plurality of software processing circuits in-
cluding processing devices and program storage
devices or a plurality of dedicated hardware circuits
may be provided. Thus, the above-described pro-
cesses may be executed by a processing circuit that
includes at least either one or more software proces-
sing circuits or one or more dedicated hardware
circuits.

Equipment Installed in Vehicle

[0073]

The equipment of which the state is controlled by the
driving control device is not limited to the steering
wheel and the turning wheels. For example, in the
case of the configuration in which the steering wheel
is mechanically coupled to the turning wheels, that
equipment may be only the turning wheels.

Claims

A power supply device comprising a driving control
device (100, 300) and an auxiliary control device
(500) that are installed in a vehicle,

the driving control device including a steering
control device (100) and a turning control device
(300),

the vehicle including a main power source (10),
an auxiliary power source (530), and a supply
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path (Lig),

the auxiliary power source being a power source
that stores electricity supplied from the main
power source,

the supply path being a path that supplies elec-
tricity from the main power source to electronic
equipment inside the vehicle and being config-
ured to be opened and closed according to a
state of a start switch (12) of the vehicle, where-
in:

the driving control device is a device that
controls a state of equipmentinstalled in the
vehicle while using either the main power
source (10) or the auxiliary power source
(530) as a power source; and

the auxiliary control device (500) is a device
that controls a state of the auxiliary power
source (530); characterized in that

the driving control device is configured to
execute a storage process (S86, S88), a
permission signal transmission process
(S72), and an initial value process (S102),
the storage process being a process of
storing, in a storage device, a state of the
start switch (12) determined based on a
signal from an outside of the driving control
device, the permission signal transmission
process being a process of transmitting a
permission signal when the state of the start
switch (12) stored in the storage deviceis an
off state, the initial value process being a
process of, at start-up of the driving control
device, setting an initial value of the state of
the start switch stored in the storage device
to a value indicating an on state; and

the auxiliary control device (500) is config-
ured to execute a permission signal recep-
tion process (S54) and a stop process
(S56), the permission signal reception pro-
cess being a process of receiving the per-
mission signal, the stop process being a
process of putting control of supply of elec-
tricity from the auxiliary power source (530)
to the driving control device into an off state
when the permission signal is received.

The power supply device according to claim 1,
wherein the power supply device is configured to
start the storage process when communication be-
tween the driving control device and the outside
becomes possible.

The power supply device according to claim 1,
wherein:

the auxiliary control device (500) is configured to
execute a voltage transmission process (S52);
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the driving control device is configured to exe-
cute a voltage reception process (S60) and an
off determination process (S62 to S66, S84);
the voltage transmission process (S52) is a
process of transmitting a detected value (Vpgs)
of a voltage of the main power source (10);

the voltage reception process (S60) is a process
of receiving the detected value;

the off determination process is a process of
determining that the start switch is in an off state
based on the detected value being equal to or
smaller than a threshold value (Vth); and

the storage process is a process of storing a
determination result of the off determination
process.

4. The power supply device according to claim

3,wherein:

the driving control device is configured to exe-
cute a voltage detection process (S82);

the voltage detection process is a process in
which the driving control device detects a power
source voltage (Vmt) of the driving control de-
vice; and

the off determination process is a process of
determining that the start switch is in an off state
based on a logical sum of following conditions
being true: that the power source voltage de-
tected by the voltage detection process is equal
to or lower than a predetermined value; and that
the detected value (Vpgs) is equal to or smaller
than the threshold value.

The power supply device according to claim 4,
wherein the power source voltage is a voltage of
the main power source (10) or a voltage of the
auxiliary power source (530), whichever is higher.

The power supply device according to any one of
claims 3 to 5, wherein the off determination process
is a process of determining that the start switch (12)
is off based on a further condition that a command
signal for putting the start switch (12) into an off state
is received, and the command signal is not trans-
mitted to a communication line () leading to the
auxiliary control device (500).

The power supply device according to any one of
claims 4 to 6, wherein:

the vehicle includes a reaction force actuator
that applies a reaction force to a steering wheel,
and a turning actuator that turns turning wheels;
the steering control device is a device that con-
trols a state of the steering wheel by operating a
driving circuit (110) of the reaction force actua-
tor;
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the turning control device is a device that con-
trols a state of the turning wheels by operating a
driving circuit (310) of the turning actuator;

the off determination process includes a steer-
ing-side determination process (S62 to S66) and
a turning-side determination process (S84), the
steering-side determination process being a
process, executed by the steering control de-
vice, of determining whether the detected value
is equal to or smaller than the threshold value,
the turning-side determination process being a
process, executed by the turning control device,
of determining whether alogical sum of following
conditions is true: that the power source voltage
detected by the voltage detection process (S82)
is equal to or lower than the predetermined
value; and that the detected value is determined
to be equal to or smaller than the threshold value
by the steering-side determination process;
the steering control device is configured to exe-
cute, in addition to the permission signal trans-
mission process (S72), a steering-side determi-
nation result transmission process (S68) and a
turning-side determination result reception pro-
cess (S70);

the turning control device is configured to exe-
cute, in addition to the storage process, the initial
value process, and the voltage detection pro-
cess, a steering-side determination result re-
ception process (S80) and a turning-side deter-
mination result transmission process (S92);
the steering-side determination result transmis-
sion process (S68) is a process of transmitting a
determination result of the steering-side deter-
mination process;

the steering-side determination result reception
process (S80) is a process of receiving the
determination result of the steering-side deter-
mination process;

the storage process (S86, S88) is a process of
storing a determination result of the turning-side
determination process;

the turning-side determination result transmis-
sion process (S92) is a process of transmitting a
determination result of the state of the start
switch stored in the storage device; and

the turning-side determination result reception
process (S70) is a process of receiving the
determination result of the state of the start
switch stored in the storage device.

Patentanspriiche

1.

Stromversorgungsvorrichtung, mit einer Antriebss-
teuervorrichtung (100, 300) und einer Hilfssteuer-
vorrichtung (500), die in einem Fahrzeug installiert
sind,
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wobei die Antriebssteuervorrichtung eine Lenk-
steuervorrichtung (100) und eine Drehsteuer-
vorrichtung (300) umfasst,

wobei das Fahrzeug eine Hauptstromquelle
(10), eine Hilfsstromquelle (530) und einen Ver-
sorgungspfad (Lig) umfasst,

wobei die Hilfsstromquelle eine Stromquelle ist,
die von der Hauptstromquelle zugefiihrten
Strom speichert,

wobei der Versorgungspfad ein Pfad ist, der
elektronischen Geraten innerhalb des Fahr-
zeugs Strom von der Hauptstromquelle zufiihrt
und konfiguriert ist, um gemaR einem Zustand
eines Startschalters (12) des Fahrzeugs geoff-
net und geschlossen zu werden, wobei:

die Antriebssteuervorrichtung eine Vorrich-
tungist, die einen Zustand vonin dem Fahr-
zeug installierten Geraten steuert, wahrend
entweder die Hauptstromquelle (10) oder
die Hilfsstromquelle (530) als Stromquelle
verwendet wird; und

die Hilfssteuervorrichtung (500) eine Vor-
richtung ist, die einen Zustand der Hilfs-
stromquelle (530) steuert; dadurch ge-
kennzeichnet, dass

die Antriebssteuervorrichtung konfiguriert
ist, um einen Speicherprozess (S86,
S88), einen Erlaubnissignallibertragungs-
prozess (S72) und einen Anfangswertpro-
zess (S102) auszufiihren, wobei der Spei-
cherprozess ein Prozess des Speicherns
eines Zustands des Startschalters (12) in
einer Speichervorrichtung ist, der basie-
rend auf einem Signal von einer Aul3enseite
der Antriebssteuervorrichtung bestimmt
wird, wobei der Erlaubnissignallbertra-
gungsprozess ein Prozess des Ubertra-
gens eines Erlaubnissignals ist, wenn der
in der Speichervorrichtung gespeicherte
Zustand des Startschalters (12) ein Aus-
Zustand ist, wobei der Anfangswertprozess
ein Prozess des Einstellens, beim Starten
der Antriebssteuervorrichtung, eines An-
fangswerts des in der Speichervorrichtung
gespeicherten Zustands des Startschalters
auf einen Wert ist, der einen Ein-Zustand
anzeigt; und

die Hilfssteuervorrichtung (500) konfiguriert
ist, um einen Erlaubnissignalempfangspro-
zess (S54) und einen Stoppprozess (S56)
auszufthren, wobei der Erlaubnissigna-
lempfangsprozess ein Prozess des Emp-
fangens des Erlaubnissignals ist, wobei der
Stoppprozess ein Prozess des Versetzens
der Steuerung der Zufuhr von Stromvon der
Hilfsstromquelle (530) zu der Antriebss-
teuervorrichtung in einen Aus-Zustand ist,
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wenn das Erlaubnissignal empfangen wird.

Stromversorgungsvorrichtung nach Anspruch 1, wo-
bei die Stromversorgungsvorrichtung konfiguriert
ist, um den Speicherprozess zu starten, wenn eine
Kommunikation zwischen der Antriebssteuervor-
richtung und der Auflenseite moglich wird.

Stromversorgungsvorrichtung nach Anspruch 1, wo-
bei:

die Hilfssteuervorrichtung (500) konfiguriert ist,
um einen Spannungsiibertragungsprozess
(S52) auszufiihren;

die Antriebssteuervorrichtung konfiguriert ist,
um einen Spannungsempfangsprozess (S60)
und einen Aus-Bestimmungsprozess (S62 bis
S66, S84) auszufiihren;

der Spannungsibertragungsprozess (S52) ein
Prozess des Ubertragens eines erfassten Werts
(Vpgs) einer Spannung der Hauptstromquelle
(10) ist;

der Spannungsempfangsprozess (S60) ein Pro-
zess des Empfangens des erfassten Werts ist;
der Aus-Bestimmungsprozess ein Prozess des
Bestimmens ist, dass der Startschalter in einem
Aus-Zustand ist, basierend darauf, dass der
erfasste Wert kleiner oder gleich einem Schwel-
lenwert (Vth) ist; und

der Speicherprozess ein Prozess des Spei-
cherns eines Bestimmungsergebnisses des
Aus-Bestimmungsprozesses ist.

4. Stromversorgungsvorrichtung nach Anspruch 3, wo-

bei:

die Antriebssteuervorrichtung konfiguriert ist,
um einen Spannungserfassungsprozess (S82)
auszufihren;

der Spannungserfassungsprozess ein Prozess
ist, in dem die Antriebssteuervorrichtung eine
Stromquellenspannung (Vmt) der Antriebss-
teuervorrichtung erfasst; und

der Aus-Bestimmungsprozess ein Prozess des
Bestimmens ist, dass der Startschalter in einem
Aus-Zustand ist, basierend darauf, dass eine
logische Summe der folgenden Bedingungen
wahr ist: dass die durch den Spannungserfas-
sungsprozess erfasste Stromquellenspannung
kleiner oder gleich einem vorbestimmten Wert
ist; und dass der erfasste Wert (Vpgs) kleiner
oder gleich dem Schwellenwert ist.

Stromversorgungsvorrichtung nach Anspruch 4, wo-
bei die Stromquellenspannung eine Spannung der
Hauptstromquelle (10) oder eine Spannung der
Hilfsstromquelle (530) ist, je nachdem, welche héher
ist.
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6.

Stromversorgungsvorrichtung nach einem der An-
spriche 3 bis 5, wobei der Aus-Bestimmungspro-
zess ein Prozess des Bestimmens ist, dass der
Startschalter (12) ausgeschaltet ist, basierend auf
einer weiteren Bedingung, dass ein Befehlssignal
zum Versetzen des Startschalters (12) in einen Aus-
Zustand empfangen wird, und das Befehlssignal
nicht zu einer Kommunikationsleitung () Gbertragen
wird, die zu der Hilfssteuervorrichtung (500) fiihrt.

Stromversorgungsvorrichtung nach einem der An-
spriiche 4 bis 6, wobei:

das Fahrzeug einen Reaktionskraftaktuator, der
eine Reaktionskraft auf ein Lenkrad ausiibt, und
einen Drehaktuator, der drehende Rader dreht,
umfasst;

die Lenksteuervorrichtung eine Vorrichtung ist,
die einen Zustand des Lenkrads durch Betrei-
ben einer Antriebsschaltung (110) des Reak-
tionskraftaktuators steuert;

die Drehsteuervorrichtung eine Vorrichtung ist,
die einen Zustand der drehenden Rader durch
Betreiben einer Antriebsschaltung (310) des
Drehaktuators steuert;

der Aus-Bestimmungsprozess einen lenkseiti-
gen Bestimmungsprozess (S62 bis S66) und
einen  drehseitigen = Bestimmungsprozess
(S84) umfasst, wobei der lenkseitige Bestim-
mungsprozess ein durch die Lenksteuervorrich-
tung ausgefiihrter Prozess des Bestimmens ist,
ob der erfasste Wert kleiner oder gleich dem
Schwellenwert ist, wobei der drehseitige Be-
stimmungsprozess ein durch die Drehsteuer-
vorrichtung ausgefiihrter Prozess des Bestim-
mens ist, ob eine logische Summe der folgen-
den Bedingungen wabhr ist: dass die durch den
Spannungserfassungsprozess (S82) erfasste
Stromquellenspannung kleiner oder gleich
dem vorbestimmten Wert ist; und dass durch
den lenkseitigen Bestimmungsprozess be-
stimmt wird, dass der erfasste Wert kleiner oder
gleich dem Schwellenwert ist;

die Lenksteuervorrichtung konfiguriert ist, um
zusatzlich zu dem Erlaubnissignalibertra-
gungsprozess (S72) einen lenkseitigen Bestim-
mungsergebnistbertragungsprozess (S68) und
einen drehseitigen Bestimmungsergebnisemp-
fangsprozess (S70) auszuflhren;

die Drehsteuervorrichtung konfiguriert ist, um
zusatzlich zu dem Speicherprozess, dem An-
fangswertprozess und dem Spannungserfas-
sungsprozess einen lenkseitigen Bestim-
mungsergebnisempfangsprozess (S80) und ei-
nen drehseitigen Bestimmungsergebnisibert-
ragungsprozess (S92) auszufihren;

der lenkseitige Bestimmungsergebnisubertra-
gungsprozess (S68) ein Prozess des Ubertra-
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gens eines Bestimmungsergebnisses des lenk-
seitigen Bestimmungsprozesses ist;

der lenkseitige Bestimmungsergebnisemp-
fangsprozess (S80) ein Prozess des Empfang-
ens des Bestimmungsergebnisses des lenksei-
tigen Bestimmungsprozesses ist;

der Speicherprozess (S86, S88) ein Prozess
des Speicherns eines Bestimmungsergebnis-
ses des drehseitigen Bestimmungsprozesses
ist;

der drehseitige Bestimmungsergebnisiibertra-
gungsprozess (S92) ein Prozess des Ubertra-
gens eines Bestimmungsergebnisses desin der
Speichervorrichtung gespeicherten Zustands
des Startschalters ist; und

der drehseitige Bestimmungsergebnisemp-
fangsprozess (S70) ein Prozess des Empfang-
ens des in der Speichervorrichtung gespeicher-
ten Bestimmungsergebnisses des Zustands
des Startschalters ist.

Revendications

1. Dispositif d’alimentation électrique comprenant un
dispositif de commande d’entrainement (100, 300)
et un dispositif de commande auxiliaire (500) qui
sont installés dans un véhicule,

le dispositif de commande d’entrainement
comportant un dispositif de commande de direc-
tion (100) et un dispositif de commande de
virage (300),

le véhicule comportant une source de puissance
principale (10), une source de puissance auxi-
liaire (530) et un chemin d’alimentation (Lig),
la source de puissance auxiliaire étant une
source de puissance qui stocke I'électricité four-
nie par la source de puissance principale,

le chemin d’alimentation étant un chemin qui
fournit de I'électricité de la source de puissance
principale a un équipement électronique a I'in-
térieur du véhicule, et étant configuré pour étre
ouvert et fermé selon un état d'un commutateur
de démarrage (12) du véhicule, dans lequel :

le dispositif de commande d’entrainement
est un dispositif qui commande un état d’'un
équipementinstallé dans le véhicule touten
utilisant comme source de puissance soitla
source de puissance principale (10) soit la
source de puissance auxiliaire (530) ; et
le dispositif de commande auxiliaire (500)
est un dispositif qui commande un étatde la
source de puissance auxiliaire (530) ; ca-
ractérisé en ce que

le dispositif de commande d’entrainement
est configuré pour exécuter un processus

10

15

20

25

30

35

40

45

50

55

14

26

de stockage (S86, S88), un processus de
transmission de signal d’autorisation (S72)
et un processus de valeur initiale (S102), le
processus de stockage étant un processus
pour stocker dans un dispositif de stockage
un état du commutateur de démarrage (12)
déterminé surlabase d’un signal provenant
de I'extérieur du dispositif de commande
d’entrainement, le processus de transmis-
sion de signal d’autorisation étant un pro-
cessus pour transmettre un signal d’autori-
sation lorsque I'état du commutateur de
démarrage (12) stocké dans le dispositif
de stockage est un état désactivé, le pro-
cessus de valeur initiale étant un processus
pour, au démarrage du dispositif de
commande d’entrainement, régler une va-
leur initiale de I'état du commutateur de
démarrage stocké dans le dispositif de stoc-
kage surune valeurindiquantun étatactivé;
et

le dispositif de commande auxiliaire (500)
est configuré pour exécuter un processus
de réception de signal d’autorisation (S54)
et un processus d’arrét (S56), le processus
de réception de signal d’autorisation étant
un processus pour recevoir le signal d’au-
torisation, le processus d’arrét étant un pro-

cessus pour mettre dans un état désactivé
lacommande de I'alimentation en électricité
de la source de puissance auxiliaire (530)
au dispositif de commande d’entrainement
lorsque le signal d’autorisation est recu.

Dispositif d’alimentation électrique selon la revendi-
cation 1, dans lequel le dispositif d’alimentation élec-
trique est configuré pour démarrer le processus de
stockage lorsque la communication entre le dispo-
sitif de commande d’entrainement et I'extérieur de-
vient possible.

Dispositif d’alimentation électrique selon la revendi-
cation 1, dans lequel :

le dispositif de commande auxiliaire (500) est
configuré pour exécuter un processus de trans-
mission de tension (S52) ;

le dispositif de commande d’entrainement est
configuré pour exécuter un processus de récep-
tion de tension (S60) et un processus de déter-
mination de désactivation (S62 a S66, S84) ;
le processus de transmission de tension (S52)
est un processus pour transmettre une valeur
détectée (Vpgs) d’'une tension de la source de
puissance principale (10) ;

le processus de réception de tension (S60) est
un processus pour recevoir la valeur détectée ;
le processus de détermination de désactivation
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est un processus pour déterminer que le
commutateur de démarrage est dans un état
désactivé lorsque la valeur détectée est infé-
rieure ou égale a une valeur seuil (Vth) ; et

le processus de stockage est un processus pour
stocker un résultat de détermination du proces-
sus de détermination de désactivation.

4. Dispositif d’alimentation électrique selon la revendi-

cation 3, dans lequel :

le dispositif de commande d’entrainement est
configuré pour exécuter un processus de détec-
tion de tension (S82) ;

le processus de détection de tension est un
processus au cours duquel le dispositif de
commande d’entrainement détecte une tension
de source de puissance (Vmt) du dispositif de
commande d’entrainement ; et

le processus de détermination de désactivation
est un processus pour déterminer que le
commutateur de démarrage est dans un état
désactivé lorsqu’'une somme logique des condi-
tions suivantes est vraie : latension de source de
puissance détectée par le processus de détec-
tion de tension est inférieure ou égale a une
valeur prédéterminée ; et la valeur détectée
(Vpgs) est inférieure ou égale a la valeur seuil.

Dispositif d’alimentation électrique selon la revendi-
cation 4, dans lequel la tension de source de puis-
sance est une tension de la source de puissance
principale (10) ou une tension de la source de puis-
sance auxiliaire (530) selon la plus élevée.

Dispositif d’alimentation électrique selon I'une des
revendications 3 a 5, dans lequel le processus de
détermination de désactivation est un processus
pour déterminer que le commutateur de démarrage
(12) est désactivé sur la base d’'une condition sup-
plémentaire selon laquelle un signal d’instruction
pour mettre le commutateur de démarrage (12) dans
un état désactivé est regu, et le signal d’instruction
n’est pas transmis a une ligne de communication ()
menant au dispositif de commande aukxiliaire (500).

Dispositif d’alimentation électrique selon I'une des
revendications 4 a 6, dans lequel :

le véhicule comporte un actionneur de force de
réaction qui applique une force de réaction a un
volant de direction, et un actionneur de virage
qui fait tourner des roues tournantes ;

le dispositif de commande de direction est un
dispositif qui commande un état du volant de
direction en actionnantun circuitd’entrainement
(110) de l'actionneur de force de réaction ;

le dispositif de commande de virage est un dis-

10

15

20

25

30

35

40

45

50

55

15

28

positif qui commande un état des roues tour-
nantes en actionnant un circuit d’entrainement
(310) de l'actionneur de virage ;

le processus de détermination de désactivation
comporte un processus de détermination du
coté direction (S62 a S66) et un processus de
détermination du cété virage (S84), le proces-
sus de détermination du cété direction étant un
processus exécuté par le dispositif de
commande de direction pour déterminer si la
valeur détectée est inférieure ou égale a la
valeur seuil, le processus de détermination du
coté virage étant un processus exécuté par le
dispositif de commande de virage pour détermi-
ner si une somme logique des conditions sui-
vantes est vraie : la tension de source de puis-
sance détectée parle processus de détection de
tension (S82) est inférieure ou égale a la valeur
prédéterminée ; et la valeur détectée est déter-
minée comme étant inférieure ou égale a la
valeur seuil par le processus de détermination
du co6té direction ;

le dispositif de commande de direction est confi-
guré pour exécuter, en plus du processus de
transmission de signal d’autorisation (S72), un
processus de transmission de résultat de déter-
mination du c6té direction (S68) et un processus
de réception de résultat de détermination du
cété virage (S70) ;

le dispositif de commande de virage est confi-
guré pour exécuter, en plus du processus de
stockage, du processus de valeur initiale et du
processus de détection de tension, un proces-
sus de réception de résultat de détermination du
cété direction (S80) et un processus de trans-
mission de résultat de détermination du cbté
virage (S92) ;

le processus de transmission de résultat de
détermination du coété direction (S68) est un
processus pour transmettre un résultat de dé-
termination du processus de détermination du
coté direction ;

le processus de réception de résultat de déter-
mination du c6té direction (S80) est un proces-
sus pour recevoir le résultat de détermination du
processus de détermination du cété direction ;
le processus de stockage (S86, S88) est un
processus pour stocker un résultat de détermi-
nation du processus de détermination du cbté
virage ;

le processus de transmission de résultat de
détermination du cbté virage (S92) est un pro-
cessus pour transmettre un résultat de détermi-
nation de I'état du commutateur de démarrage
stocké dans le dispositif de stockage ; et

le processus de réception de résultat de déter-
mination du cbté virage (S70) est un processus
pour recevoir le résultat de détermination de
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I'état du commutateur de démarrage stocké
dans le dispositif de stockage.
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